It is often assumed that the respiratory distress syndrome (RDS) and hyaline membrane disease (HMD) are synonymous. The findings at necropsy are best explained, however, by thinking of RDS and HMD as involving separate but overlapping groups of infants ( Fig 1) . In infants with RDS who die, about 75 % have HMD but 25 % do not. There are also, as indicated in Fig 1, a number of babies with HMD at necropsy who have not been recognized as having RDS during life. The findings reported in this paper are derived from information on neonatal deaths at Hammersmith Hospital stored on the perinatal data bank over the period 1966-75, and relate both to deaths in babies Clinical RDS HMD in lungs recognized as having RDS during life and those discovered to have HMD at necropsy.
Pathology of Neonatal Respiratory Distress
It is often assumed that the respiratory distress syndrome (RDS) and hyaline membrane disease (HMD) are synonymous. The findings at necropsy are best explained, however, by thinking of RDS and HMD as involving separate but overlapping groups of infants (Fig 1) . In infants with RDS who die, about 75 % have HMD but 25 % do not. There are also, as indicated in Fig 1, a number of babies with HMD at necropsy who have not been recognized as having RDS during life. The findings reported in this paper are derived from information on neonatal deaths at Hammersmith Hospital stored on the perinatal data bank over the period 1966-75, and relate Hyaline membranes are composed mainly of extravasated blood constituents with degenerated bronchiolar epithelium (Gandy et al. 1970 , Schaffer & Avery 1971 . It is not, perhaps, surprising that they can develop as a nonspecific response to lung injury in a wide variety of respiratory illnesses associated with increased capillary permeability in the newborn. Surfactant deficiency in the preterm infant, however, remains the most frequent cause.
A high proportion of infants who die with HMD die as a result of its complications rather than from the condition itself. The number of infants coming to necropsy with HMD at Hammersmith Hospital over successive two-year periods from 1966-75, with the total number of first week neonatal deaths and the proportion of cases with additional intraventricular htmorrhage (IVH) or other pathology, is shown in Fig 2. Only 12 % of infants dying with HMD in 1974-75 had no other significant pathology. It can be seen that IVH is the most common additional form of pathology and that the incidence of this complication has risen to 65 % in the most recent two-year period. In a large proportion of such cases IVH has been considered the main cause of death. Anatomical studies have indicated that the ori (Hambleton & Wigglesworth 1976 ). Increased cerebral blood flow, resulting from hypercapnia associated with RDS and spikes of arterial hypertension during apnceic attacks, may be sufficient to disrupt this delicate capillary bed (Hambleton & Wigglesworth 1976) . There is also a disturbing association between the amounts of intravenous alkaline buffer therapy, particularly sodium bicarbonate, administered to infants with RDS and the development of IVH (Simmons et al. 1974 , Anderson et al. 1976 .
Another major form of pathology associated with HMD is pneumothorax, which has risen from an incidence of 130% in fatal cases of HMD in 1966-67 to 32o% in 1974-75. Half of the latter group also had IVH. The use of continuous positive airways pressure treatment for RDS has been associated with a considerable increase in the proportion of fatal cases with pneumothorax. Infections, pulmonary hemorrhage, bronchopulmonary dysplasia and necrotizing enterocolitis are among the other additional forms of pathology seen with HMD. the most recent two-year period, appears due to a basic change in the population of infants referred to the neonatal unit from other hospitals. The mean birthweight and gestational age of singleton infants referred from other hospitals and dying with HMD has dropped throughout the period studied, but the change has been most dramatic in the last two years ( Table 2 ).
The reduction in gestational age of the referred population offers an explanation for the rise in incidence of IVH in the fatal cases of HMD since, in the absence of other factors, the incidence of IVH is inversely related to gestational age (Wigglesworth et al. 1977) . The There are many causes of respiratory distress starting more than one week after birth in infants who have had no, or only transient and minor, respiratory problems immediately after birth. They may be divided into two broad groups; those with primary pulmonary pathology and those with extrapulmonary pathology with secondary effects on lung expansion. Table 1 comprises a list of causes subdivided in this way which is by no means exhaustive. (Hodgman et al. 1969 ) from which the essential features were derived. The respiratory distress occurs in premature rather than dysmature infants, usually those weighing 1-1.5 kg at birth, born after 24-36 weeks gestation. The estimated incidence in this group is 1 in 90. There is an insidious onset of increasing breathlessness, cyanosis, cough and wheeze, starting usually after the first week ofbirth. Symptoms then increase in severity for four to six weeks during which there is a 25 % mortality from pulmonary insufficiency or right heart failure. The survivors gradually recover over three to twenty-four months, during which time they are unusually susceptible to acute respiratory infections, but recovery is eventually complete. The pathology is immature lung with variable hyperinflation and collapse and the pathogenesis may be abnormal ventilation-perfusion ratios related to pulmonary immaturity.
Radiological appearances may be divided into three stages (Grossman et al. 1965) corresponding to the period of severe illness, the period of improvement and the time of recovery. The earliest changes, appearing between the third and thirtyfifth day after birth, are diffuse linear streakings with small radiolucent ring shadows which develop a bubbly appearance with larger radiolucent rings and wide linear bands which last from thirty to one hundred days (Fig 1) . The stage of recovery is characterized in X-rays by the disappearance of the ring shadows with residual basal hyperinflation and upper lobe linear bands (Fig 2) lasting one to six months, during which time the child is susceptible to recurrent respiratory infections. The X-ray appearances become normal between three and twenty-four months of age and clinical recovery is by then also complete.
The differential diagnosis of Wilson-Mikity syndrome is clinical rather than radiological, as the radiological appearances during the period of severe illness are identical to those which have been reported in bronchopulmonary dysplasia (Northway & Rosan 1968 ). However, bronchopulmonary dysplasia, together with idiopathic respiratory distress syndrome and meconium aspiration syndrome (Tudor et al. 1976) , is characterized by severe respiratory distress developing within twenty-four hours of birth without the latent, symptom-free period found in the Wilson-Mikity syndrome. The infant liable to complications of artificial ventilation will also have presented an acute episode requiring ventilation, rather than the insidious onset of dyspncea and wheeze, although
